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(54) PRODUCTION OF POLYURETHANE RESIN 

(57)Abstract: 

PURPOSE: To obtain the subject resin, suitable as 
elastic fibers and excellent in physical properties of 
strength and elongation, unwinding properties, rub 
resistance to a metal, running smoothness and heat- 
setting properties by reacting an active hydrogen ch 4 ci, 
compound containing a specific siliconediamine with an 1 1 
organic diisocyanate and a chain extender. M ~ [ttul " t3i_>] " 3! ~ L ™ t2 ~ a * 
CONSTITUTION: This method for producing the * I ■« I » 
objective resin is to react a high-molecular weight active 
hydrogen compound, containing 1-30wt.%, preferably 2- 
25wt.% siliconediamine expressed by the formula [(m) is 
5-100] and having 2 active hydrogen groups (e.g. a 
polyether diol having preferably 800-5000 average 
molecular weight) with an organic diisocyanate 

(preferably an aromatic diisocyanate such as 4,4'-diphenylmethane diisocyanate) and a chain 
extender (preferably a low-molecular diol such as 1 ,4-butanediol). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s | 10ws t h e worc j w hi c h can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the process of the polyurethane resin which has a 

detailed specific silicon chain about the process of a polyurethane resin. 

[0002] 

[Description of the Prior Art] A former and polyurethane elastic fiber is a solution, when it wound and 
raises to a bobbin, since a thread comrade's adhesiveness was large. [External Character 1] 

As a result, it is bad, and wind return becomes difficult, or a sex adheres to the thread which adjoined at 
the time of warping, and tends to generate problems, such as causing the thread breakage. Furthermore, 
in the process which manufactures an elastic fiber, it also has the problem that friction with a guide etc. 
is large and does not run easily. Such a solution. [External Character 2] 

In order to improve a sex and run smooth nature, generally giving an oily medicine to thread is 
performed. Combined use (JP,53-81798,A) of alkylene oxide copolymerization silicone (JP,48- 
19893,A), and poly dimethylsiloxane and alpha olefin polyether denaturation silicone, combined use 
(JP,3-294524,A) of straight mineral oil and a polyorganosiloxane, the metallic soap (JP,57-51816,A), 
etc. are known as such an oily medicine. Moreover, in case melt spinning of the polyurethane resin is 
carried out, the method of carrying out addition mixture of the end isocyanate prepolymer obtained from 
the polyol containing a silicone diol and superfluous diisocyanate, and improving the aforementioned 
(JP,2- 1 609 1 9, A) problem is proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since it is necessary to make a polyurethane elastic 
fiber adhere or contain the above oily medicines so much, an oily medicine permeates after warping and 
they have the fault which generates various troubles, such as soiling a case or soiling the elastic fiber 
itself. Moreover, by the method of blending the aforementioned isocyanate prepolymer with a 
polyurethane resin, it originates in the prepolymer which exists in fiber, and there is a fault that heat, 
light, or seawater is easy to color. 
[0004] 

[Means for Solving the Problem] This invention persons reached this invention, as a result of inquiring 
wholeheartedly to solve these troubles. That is, this invention is the process of the polyurethane resin 
characterized by this active hydrogen compound containing the silicon diamine expressed with a general 
formula (1) one to 30% of the weight in the method of making the amount active hydrogen compound of 
macromolecules, the organic diisocyanate, and the chain extension agent which have two active 
hydrogen machines react, and carrying out polyurethane manufacture. [Formula 2] 



g eg b eb eg e e 



CH3 CH3 

i I 

H 2 N- [CH 2 ] - CSi-0] - Si- [CH e ] - HH 2 (1) 
3 111 3 
C H 3 CH3 

[-- m expresses the integer of 5-100 among a formula] 

[0005] In this invention, the amount active hydrogen compound of macromolecules which has two 
active hydrogen machines consists of a silicon diamine shown by the general formula (1), and an 
amount active hydrogen compound of macromolecules which does not have a silicon chain and which 
has two active hydrogen machines, as an amount active hydrogen compound of macromolecules which 
has two active hydrogen machines which do not have a silicon chain, a polyether diol, a polyester diol, a 
polycarbonate diol, polyether diamines, and two or more sorts of such mixture raise — having — such 
average molecular weight — usually - 500-8,000 — it is 800-5,000 preferably 
[0006] as a polyether diol - alkylene oxide (an ethyleneoxide — ) Propylene oxide or the heterocycle 
formula ether (tetrahydrofuran) A polymerization or the thing which is made to carry out 
copolymerization (a block or random addition), and is obtained, For example, polyoxy ethylene glycol, a 
polyoxypropylene glycol, A polyoxy tetramethylene glycol (Following PTMG and brief sketch), a 
polyoxyethylene propylene (block or random) glycol, A polyoxy tetramethylen-ethylene (block or 
random) glycol, polyoxy tetramethylen propylene (block or random) glycols, and two or more sorts of 
such mixture are raised. 

[0007] The poly lactone diol obtained by the ring opening polymerization of the condensation polyester 
diol which a low-molecular diol and/or a with a molecular weight of 1000 or less polyether diol, and a 
dicarboxylic acid are made to react as a polyester diol, and is obtained, or lactone is contained. As the 
above-mentioned low-molecular diol, ethylene glycol, diethylene-glycol, propylene-glycol, 1, 4- 
butanediol, neopentyl glycol, 1, and 6-hexamethylene glycols and two or more sorts of such mixture are 
raised. As a with a molecular weight of 1000 or less polyether diol, a polyoxy tetramethylene glycol, a 
polyoxypropylene glycol, polyoxy ethylene glycol, and two or more sorts of such mixture are raised. 
Moreover, as a dicarboxylic acid, aliphatic dicarboxylic acids (a succinic acid, an adipic acid, an azelaic 
acid, sebacic acid, etc.), aromatic dicarboxylic acids (a terephthalic acid, isophthalic acid, etc.), and two 
or more sorts of such mixture are raised. For example, epsilon-caprolactone is raised as lactone. As an 
example of these polyester diols, a polyethylene horse mackerel peat, a polybutylene horse mackerel 
peat, a polyhexamethylene horse mackerel peat (Following PHMA and brief sketch), the poly (oxy- 
tetramethylen) horse mackerel peat, the poly caprolactone diols (Following PCL and brief sketch), and 
two or more sorts of such mixture are raised. 

[0008] As a polycarbonate diol, a polybutylene carbonate diol, a polyhexamethylene carbonate diol, etc. 
are raised, for example. 

[0009] Polyoxy ethylenediamine, a polyoxy propylenediamine, etc. are mentioned as a polyether 
diamine. 

[0010] As organic diisocyanate, aromatic diisocyanate [4 and 4'-diphenylmethane diisocyanate 
(Following MD1 and brief sketch), 2, and 4- and/or 2, and 6-tolylene diisocyanate] etc., aliphatic 
diisocyanate (hexamethylene di-isocyanate, lysine diisocyanate, etc.), cycloaliphatic diisocyanate 
(isophorone diisocyanate, dicyclohexyl methane 4, 4 r -diisocyanate, etc.), and two or more sorts of such 
mixture are raised, for example. It is aromatic diisocyanate preferably. 

[001 1] As a silicon diamine expressed with the general formula (1) in this invention For example, 
tradename X-22-161 AS of a Shin-etsu silicon company (in a general formula (1)) The thing of m= 10, 
X-22-161 A (it sets to a general formula (1) and is the thing of m= 20), X-22-161 B (it sets to a general 
formula (1) and is the thing of m= 38), and X-22-161C (it sets to a general formula (1) and is the thing 
of m= 50) are raised. 

[0012] the average molecular weight of a silicon diamine - usually - 500-8000 - it is 800-5000 
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preferably Into the amount active hydrogen compound of macromolecules which has two active 
hydrogen machines, usually, one to 30% of the weight, as a silicon diol is contained two to 25% of the 
weight, it is used preferably. . Since a lot of oily medicines are needed when it uses for an elastic fiber, it 
is easy to pollute with less than 1%, and the intensity of fiber will become inadequate if 30% is 
exceeded. 

[0013] As a chain extension agent, average molecular weight is usually less than 500 active hydrogen 
compound. For example, low-molecular diol [ethylene glycol (Following EG and brief sketch), a 
propylene glycol, 1, 4-butanediol (following 14BG and brief sketch), a cyclohexane 1 , 4-dimethanol, J, 
such as 1, 4-screw (2 -hydroxy ethoxy) benzene, and screw (beta-hydroxyethyl) terephthalate, An 
aliphatic diamine (ethylenediamine, 1, 2-propylenediamine, etc.), An alicyclic diamine (isophorone 
diamine, 4, and 4'-diaminohexylmethane etc.), these two or more sorts of mixture, such as aromatic 
diamines (4 and 4*-diamino diphenylmethane etc.), alkanolamines (ethanolamine etc.), and a hydrazine, 
is mentioned - it is a low-molecular diol preferably 

[0014] The polyurethane resin in this invention can be manufactured by the usual method. For example, 
organic diisocyanate, The one-shot process to which the aforementioned amount active hydrogen 
compound of macromolecules and chain extension agent containing a silicon diamine are made to react 
simultaneously, After making organic diisocyanate and the amount active hydrogen compound of 
macromolecules containing a silicon diamine react previously and obtaining an urethane prepolymer, 
After making the prepolymer method or organic diisocyanate to which a chain extension agent is made 
to react, and the amount active hydrogen compound of macromolecules which does not have a silicon 
chain react previously and obtaining an urethane prepolymer, the prepolymer method to which a chain 
extension agent and a silicon diamine are made to react is mentioned. 

[001 5] Manufacture of the polyurethane in this invention can be performed under existence of an 
inactive solvent or un-existing to an isocyanate machine. As this solvent, these two or more sorts of 
mixture (ethyl acetate, butyl acetate, etc.), such as an amide system solvent [a dimethylformamide 
(Following DMF and brief sketch), a dimethylacetamide], etc., sulfoxide system solvents (dimethyl 
sulfoxide etc.), ketone system solvents (methyl ethyl ketone etc.), aromatic system solvents (toluene, 
xylene, etc.), an ether system solvent, and an ester (dioxane, tetrahydrofuran, etc.) system solvent, is 
mentioned, for example. It is an amide system solvent preferably [ among these ]. 
[0016] equivalent ratio with the amount active hydrogen compound of macromolecules which has two 
active hydrogen machines which contain organic diisocyanate and the aforementioned silicon diamine in 
the process of the polyurethane in this invention, and the mixture of a chain extension agent - 0.9 to 
1.2:1 - it is 0.95 to 1.15:1 preferably 

[001 7] It is the same as the temperature by which reaction temperature is usually adopted as a 
polyurethane-ized reaction on the occasion of manufacture of polyurethane, and is good, and when using 
a solvent, in the case of 20-120 degrees C and a non-solvent, it is usually 20-240 degrees C. 
[001 8] Since a reaction is promoted, the catalyst (for example, [amine system catalysts (a triethylamine, 
triethylenediamine, etc.) and tin system catalysts] (dibutyltin dilaurate etc.)) usually used for a 
polyurethane reaction can be used as occasion demands. 

[0019] On the occasion of manufacture of polyurethane, a terminator (for example, [monohydric alcohol 
and univalent amines (ethanol, butanol, etc.)] (a monomethylamine, butylamine, etc.)) can also be used 
for the purpose of adjusting to desired molecular weight or desired viscosity. 

[0020] the polyurethane in this invention - intrinsic viscosity [eta] - usually - 0.3-2.5 - it is 0.5-2.0 (a 
DMF solvent, 25 degrees C) preferably 

[0021] The elastic fiber which consists of the polyurethane and this polyurethane which are obtained by 
the process of this invention can make various stabilizers, such as flatting agents, such as titanium oxide, 
an ultraviolet ray absorbent, and an antioxidant, a coloring agent, an inorganic bulking agent, an organic 
modifier, other additives, etc. contain as occasion demands. 

[0022] Especially the polyurethane resin obtained by the method of this invention can make a well- 
known glycol extension type, an alkanolamine extension type, or a diamine extension type polyurethane 
resin contain in the range which is useful to an elastic fiber and does not spoil the usefulness. The 
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amount used is usually 70 or less % of the weight to the polyurethane resin in this invention. When 70 % 
of the weight was exceeded and it applies to an elastic fiber, it becomes easy to cause contamination. 
[0023] After the polyurethane resin in this invention mixing the well-known polyurethane used for the 
elastic fiber as occasion demands, carrying out melt spinning through a spinneret, carrying out air 
cooling after that, once being able to manufacture an elastic fiber and pelletizing this polyurethane resin 
in detail by any methods, such as the well-known spinning [ dryly ] method, a wet spinning method, and 
a melt spinning method, and giving an oily medicine, a **** elastic fiber is obtained by winding. 
[0024] 

[Example] Although an example explains this invention further below, this invention is not limited to 
this. The section in an example and the example of comparison expresses the weight section, and % 
expresses weight %. 

|X)025] The <examining method> Minimum solution in an example. [External Character 3] 

Evaluation of tension, coefficient of friction for a metal, strong ductility physical properties, and elastic- 
recovery nature was performed according to the following method. 
0) Minimum solution. [External Character 4] 

The solution at the time of the maximum send speed for being stabilized and sent out, without sending 
out by tension winding speed 118 m/min, thread's sending out, when speed is changed and rolled back, 
and carrying out uneven change to the hand of cut of a bobbin. [External Character 5] 
S? 

It is tension and is thread. It is a scale showing adhesiveness and is a minimum solution. [External 

Character 6] 

ff 

It is the adhesive prevention effect of thread, so that tension is small. A large thing is shown. 

(2) Make the guide made from titanium contact the thread it is made to run by coefficient-of-friction 
send speed 59 m/min for a metal, and winding speed 100 m/min, and ask for coefficient of friction from 
the ratio of the yarn tension before and behind titanium guide contact. 

(3) After leaving the bobbin of the thread which carried out strong ductility physical-properties spinning 
for seven days at a room temperature, it asked for strong ductility according to JIS-1 01 3. 

(4) After elongating 300% and holding thread after leaving the bobbin of the thread which carried out 
elastic-recovery nature spinning for seven days at a room temperature for 2 minutes, the rate of an 
elastic recovery was measured except for tension. 

[0026] <an example 1> - this after mixing doing brewing ** stirring of the PCL1600 section of average 
molecular weight 2000, the X-22-161 A(it setting to silicon diamine [ by the Shin-etsu silicon 
company ], and general formula (1), and being thing of m= 20)336 section of average molecular weight 
1680, and 1 and the 4BG180 section at a kneader with a jacket - the MDI750 section - in addition, it 
was made to react at 1 50 degrees C for 1 hour The obtained reactant was taken out from the kneader and 
this was fabricated in the shape of a pellet with the extruder. The intrinsic viscosity of the obtained 
urethane pellet was 0.85. Spinning was performed by using the obtained urethane pellet as a spinning 
raw material. Using a nozzle with a diameter of 0.5mm as a spinneret, winding speed was made into 500 
m/min and carried out spinning of the 40-denier monofilament, in addition - as a spinning oily medicine 
- 3 ** Chemicals company make - SPU-100 (what made poly dimethylsiloxane the subject and 
blended 5% of denaturation silicon) was made to give 4% to thread, and was rolled round in the shape of 
a cheese head It is a minimum solution about this rolled-round cheese head. [External Character 7] 

Tension and coefficient of friction for a metal were measured. Moreover, after leaving the obtained 
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elastic yarn for seven days at a room temperature, strong ductility physical properties were measured. A 
measurement result is the passage of table- 1 respectively. 

[0027] <an example 2> - this after mixing doing brewing ** stirring of the PTMG1620 section of 
average molecular weight 1 800, the X-22-161 B(it setting to silicon diamine [ by the Shin-etsu silicon 
company ], and general formula (1), and being thing of m= 38)300 section of average molecular weight 
3000, and the EG 186 section at a kneader with a jacket - the MDI1000 section - in addition, it was 
made to react at 150 degrees C for 1 hour The obtained reactant was taken out from the kneader and this 
was fabricated in the shape of a pellet with the extruder. The intrinsic viscosity of the obtained urethane 
pellet was 0.90. Spinning of the obtained urethane pellet was carried out like the example 1 . Physical- 
properties measurement was performed for the obtained elastic fiber like the example 1. A measurement 
result is the passage of table- 1 . 

[0028] <Example 3> After mixing doing brewing ** stirring of the PHMA1900 section of average 
molecular weight 2000, the X-22-161 B 150 section of average molecular weight 3000, and 1 and the 
4BG270 section at a kneader with a jacket, the MDI1000 section was added to this and it was made to 
react at 1 50 degrees C for 1 hour. The obtained reactant was taken out from the kneader and this was 
fabricated in the shape of a pellet with the extruder. The intrinsic viscosity of the obtained urethane 
pellet was 0.75. Spinning of the obtained urethane pellet was carried out like the example 1 . Physical- 
properties measurement was performed for the obtained elastic fiber like the example 1 . A measurement 
result is the passage of table- 1 . 

[0029] <Example 1 of comparison> After mixing doing brewing ** stirring of the X-22-161B3000 
section of average molecular weight 3000, and 1 and the 4BG270 section at a kneader with a jacket, the 
MDI 1000 section was added to this and it was made to react at 1 50 degrees C for 1 hour. The obtained 
reactant was taken out from the kneader and this was fabricated in the shape of a pellet with the 
extruder. The intrinsic viscosity of the obtained urethane pellet was 0.90. Spinning of the obtained 
urethane pellet was carried out like the example 1. Physical-properties measurement was performed for 
the obtained elastic fiber like the example 1 . A measurement result is the passage of table- 1 . 
[0030] <Example 2 of comparison> After mixing doing brewing ** stirring of the PTMG1260 section of 
average molecular weight 1800, the X-22-161 B900 section of average molecular weight 3000, and 1 and 
the 4BG270 section at a kneader with a jacket, the MDI 1 000 section was added to this and it was made 
to react at 150 degrees C for 1 hour. The obtained reactant was taken out from the kneader and this was 
fabricated in the shape of a pellet with the extruder. The intrinsic viscosity of the obtained urethane 
pellet was 0.80. Spinning of the obtained urethane pellet was carried out like the example 1 . Physical- 
properties measurement was performed for the obtained elastic fiber like the example 1 . A measurement 
result is the passage of table- 1 . 

[0031] <Example 3 of comparison> After mixing doing brewing ** stirring of the PCL2000 section of 
average molecular weight 2000, and 1 and the 4BG1 80 section at a kneader with a jacket, the MDI750 
section was added to this and it was made to react at 1 50 degrees C for 1 hour. The obtained reactant 
was taken out from the kneader and this was fabricated in the shape of a pellet with the extruder. The 
intrinsic viscosity of the obtained urethane pellet was 0.90. Spinning of the obtained urethane pellet was 
carried out like the example 1 . Physical-properties measurement was performed for the obtained elastic 
fiber like the example 1 . A measurement result is the passage of table- 1 . 

[0032] <Example 4 of comparison> After mixing doing brewing ** stirring of the PTMG1 800 section of 
average molecular weight 1800, and the EG 186 section at a kneader with a jacket, the MDI 1000 section 
was added to this and it was made to react at 1 50 degrees C for 1 hour. The obtained reactant was taken 
out from the kneader and this was fabricated in the shape of a pellet with the extruder. The intrinsic 
viscosity of the obtained urethane pellet was 0.95. Spinning and physical-properties measurement were 
performed like the example 1 by using the obtained urethane pellet as a spinning raw material. A 
measurement result is the passage of table- 1 . 
[0033] 
[Table 1] 
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[External Character 8] 



I i&t) Iff* 
I (g) I 



I I 3.2 I 0.390 



I %m\2 | 3.6 | 0.450 



l£ttM3| 3.4 10.415 



I JfcttWl I 3.0 | 0.320 



IJfclfcW2| 3.1 10.370 



ltttfcM3| 5.6 10.790 



ifctttfH I 5.2 10.915 



(g/d) 



1.5 



1.6 



1.6 



1.1 



1.2 



1.8 



1.6 



(%) i (.%) 



380 I 80 



410 I 81 



410 | 79 



330 | 68 



350 | 69 



380 I 78 



350 I 81 



[0034] 

[Effect of the Invention] It is suitable for an elastic fiber and the polyurethane resin obtained by the 
method of this invention is strong ductility physical properties and a solution. [External Character 9] 

It excels in a sex, the friction nature for a metal, run smooth nature, and heat set nature. Moreover, 
without needing a lot of oily medicines in a spinning process, it can roll round and has the outstanding 
advantage that the elastic fiber which is hard to be polluted as a result is obtained, since the above- 
mentioned effect is done so, the elastic fiber which consists of a polyurethane resin obtained by the 
method of this invention is useful in various uses, for example, the Sox, a swimming suit, foundation, 
etc. 



[Translation done.] 
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(/3-t KO^^x^jLO ft/7H- hto4] . JBJ* 

7s>^4) . nn^7;> (^v*p>^rs>, 

4, 4' -V7 ^ / ^Q^+i/^^>tfi') , ^ 
ffeyr^u, 4' -^7 ^ /^j^jm 

4) . T)l^7^-)lT il< iX$/-)\,T$ >/14') % 
t K 7 v > ^4'^ J: o' C flhO 2 SU±<?>S^3^tf 

[0014] *$»Ktett »J b > >«tMt*ii»<^) 
^-CKaST?*. «Alffl*IV-fy>74-h. 
>^7 ^ >^S^T*flliiaS^Si4a*^ft^fe J: 

V ^ VVT* - h 4 V'J 3 >V7 S > ^^WT ^^S^ 
SJStt*»ft^«4 SJ£ S ti-C ^ u * > * u ^ ij 

^^Sfry^VyT^ - h4 3/yn^0l t «:WL/ttt'* 
»+MiStti*(te*4«:*iCJ5l6S^i:'J U 
* 'J ^*5&JfcJ:0'^ l J=3>t>7 5 >^ 

[00 15] **flOCfe^-S*iJ'JH5r><t4Saa:^y 

ar-ciT^c4^-c**, 8EjS«4i/'c^ m^tn 

[^^Jl*JbA7 5 K (UTDMF4B 
C) . i/^^Jl7irh75 h^4] . ^;b* + ^K3fe?S 
« (y^f^^W^y^i') , ^h>^S^<^^ 
^x^yh>&4) , (ML^x>. +v 

l^>^4) , x—fJUJfeS* ( c ^**^>, f h7tK 
P^7>^4) . xXr^JgJll (WRx^jU. 
^ >l ti 4 ) to 4 to J: O' C n 6 V> 2 ±<0^^ &m Vf 

fen^o cnfeo^^^^ u<t*7 5 K^jswt-c^^o 

[0016] *»fltc*j«-5*y -5U»>cr>UffiKto^ 
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^ttfc j: i osait# o . 9 - 1 . 

2; K W*KliO. 9 5- 1 . 15:1 1?*£ 0 
[ 0 0 1 7 ] <K <J ^ u * >©«*K:RiU KEiEfgt** 
'J k 2 > f tS [tec aft ^n^iSSil5]G-Cft<, 

a#20^24O'C , CA£. 

C«MflSft£IMI [fliU*7$>MMI ( h 'Jx* 

c£#r-*&, 

[0 0 1 9] #'J$u*>©ltjStc|«U BfSflJH-a 

& 5 (. ^ittfttc iust £ c t & sew: u r , &£f*jk*i 

£') . l|i7*> (y^^T^>. 7>Jl7^>^ 

£> ] «r«l^Ci*>t?*i 0 
[002 0] *«*tCte^^#»J'?b^>{^ s^ffi 
[*]#a*0. 3-2. 5, *f*L<l*0. 5-2. 

0 <DMF*8«- 2 5*C) 20 

[0021] *-«<t*y*Kj:->rff6n^* , j^U'* 

[0022 ] ^^^iCct^rfW-en^^'^u^ 
;u*^-^7s w**aa*-&^ii^7 5 w+^swj $ 

Uct££\ S»t:*SCU|»<«f6 0 
[0 02 3] **"Wtcfc^^K«J^u^>8f»*. *fi» 
ted: 0»tt*«ic«t^tir^*5:a©* »J $ b 

*orn^*fticj: ^rt^ttifcittBa'r&c tan? 

[0024] 

ftwt* c mesne s n* *>©T?t*&i **te«4ij J: o'Jrt 

[0 02 5] <t«Rj£> *IM*Oft/]« 
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( 1 > g/ha? 
[514] 

1 8in/mi nf«0HlL*K**itT:« 

[545] 

§? 

[516] 

( 2 > ttftJjSBttfffft 

i£9 WO&&5 9 m/ai i n , £jg 1 0 0 m/m 

l|**Lfc*©^tr>*ffl^7 0B*BOfcft. J IS 
-10 1 3tCfflt*«i*t*^fco 

( 4 > wteatt 

tt*lfcWtry4ta-C7 SBllftBUfctiL *£3 

[002 6] <MkMl> ^^a2000©PCL 
1 6 0 0^£¥fej»^ei 63 0OX-22-161A 
(fISh>U rj>tt$S*/»Jn>^7^ >. HBK ( 1 ) 
fc^t, m= 2 04>*>4» 3 3 6&£ 1 , 4 BG 1 3 0 

Ofcf& CtliCMD I 7 50»4iBitTC, l 50*Cr i 

C^ofco tfftDft£CTt*JlU£0. 5min<0^^%-§: 
ffi^. «K0i*Rli5 0 Om/m i n£(>4 

/ 7 v 7 ^ > 1- L fco &M*^ttM£ L TTI* 
ZjfftrtttKSPU- 1 0 0 (#iJ*>>«^^VPt^> 

cc*f L r 4 ^ s n ■ ^ - -7 /Co c co^m 

[517] 

tt#€:*«1?7BBattaLA:ft, WAMtt^Mc 
[0 0 2 7] <^te«2) ¥*jft*ai 8 0 0COPTM 
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G 1 6 2 0*4¥^SH L 33 0 0 0GX-2 2 - 1 6 1 * 
CCfco-C, in=3 8«Dt>cz>> 3 0 0&14EG1 8 6*4 

fc». cntcMD i ioo ott^M*^ i 5 oxr-i 
»6ftfc$u*>^u? gftPtli iiaifctcbirt* 

[0 02 3] <**«3> T^*W-S2 0 0 0®PHM 

a 1 90 oajt^ft^sao o oox-22- 1 6 1 

B 1 5 0** 1. 4 BG27 04G4S: ^ v *r v hffc>~ 
1 0 0 0»«r*^."C, 1 5 0X;i?ll»BIRj£3tf/Co S 

ttmw&iftttfli 4HWKLT, 

[0 02 9] (tt««l) ¥*>ft+33 0 0 0<3X-2 
2- 1 6 1 B3000W4 1, 4BG27 0«<t*^* 

CftKMD I 1 0 0 OflSfcJilAT, i 5 0 VT? 1 WIBS 
v hCMBWttlS&O. 9D^9t f*&n 

mbMMmm&miM\ tmmcbx, mam* 



[ 0 0 3 0 ] <tt«W2 > 1 3 0 0C9PTM 

Gl 2 6 0*£¥$fH-S3 0 0 0OX-2 2- 1 6 1 
B9 00«4 1, 4BG2 7 0«4£^v^ hflQ^ 
-*-0C*±&. IWoW^tfcft, CttKMD I 

1 OOO***]*.^ 1 5 0*Ct?l»BJSl6S1*fc o ^ 

[0 03 1] <tt««3> s P^ J f-B200 0©PCL 

2 0 0 0*4 1, 4 BG1 8 0*4*^*»-? hftc^ 

7 5 O*^*^ 1 5 0X-C 1 iftMEJSSli-fc. 

1 oao-ca^o 

[0 03 2] (tt««4) 1 8OO0PTM 

G 1 80 0 SC4 E G 1 3 6Si4£v+^ H*©--* 
-tcftiA, »»^V3*t6H^t/fc». CtitcMDI 10 
0 () jKriJM.'C. 1 5 0*CCl"*MJRlt31ifco iS^n 
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1 1 
1 1 

1 1 


(e) 


1 esjta 
1 m*x 

i 


1 (g/d) 


1 AtrFT- 
I ffft 

1 (X) 


1 (%) 


i i i 


3.2 


1 0.390 


1 1.5 


1 380 


1 30 


l£te0iJ2 1 


3,6 


1 0.450 


1 1.6 


1 410 


1 31 


i ?mm i 


3.4 


1 0.415 


I L6 


1 410 


1 79 


i mm 1 1 


iO 


1 0.320 


1 1.1 


1 330 


1 63 


i mm2 1 


3.1 


1 0.370 


1 1.2 


1 350 


1 89 


i mmz i 


5.6 


1 0.790 


1 1.8 


I m 


1 78 


1 ttttM4 1 


5.2 


1 0.915 


I L6 


1 350 


1 31 
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